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NOVELTY - A zoom lens has a first lens group (Gl) of negative 
refractive power, and second and third lens groups (G2,G3) of positive 
refractive power. The first lens group has one positive lens and one 
negative lens, both lenses having aspherical surfaces. The space 
between second and third lens groups is nearly fixed during variable 
magnification or infinite point focusing. 

DETAILED DESCRIPTION - During the variable magnification of the 
zoom lens towards the wide angle edge, the first lens group is moved in 
manner approximating the second lens group movement, while the other 
two lens groups are moved towards the object side. During the infinite 
point focusing, the third lens group is moved towards the object side. 
A stop (3) for light quantity adjustment is provided on the second lens 
group. The composition of the first lens group allows the zoom lens to 
satisfy four conditions which depend on the focal lengths of each lens 
group, focal lengths of the entire zoom lens system from wide angle and 
telephoto edges, and the system focal length during infinite point 
focusing. 

USE - Used in e.g. video camera, digital camera. 

ADVANTAGE - Allows provision of rear focus system function to zoom 
lens. Enables setting of exit pupil position from image pick up 
surface. Achieves size reduction of zoom lens. Satisfactorily adjusts 
aberration of zoom lens. Attains desired variable magnification ratio. 
Ensures high speed focusing function of zoom lens. Provides sufficient 
high resolution power. 

DESCRIPTION OF DRAWING (S) - The figure shows the schematic diagram 
of a three-group zoom lens. 
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A] 



ABSTRACT 



PROBLEM TO BE SOLVED: To obtain a three -group zoom lens with excellent 
various aberrations which is focused faster and small-sized and displays 
high resolving power by making a zoom lens of three-group constitution 
satisfy specific conditional inequalities. 

SOLUTION: This zoom lens is composed of a 1st lens group Gl with negative 
refracting power, a 2nd lens group G2 with positive refracting power, and a 
3rd lens group G3 with positive refracting power in this order from the 
object side. For zooming, the 1st lens group Gl and 2nd lens group G2 are 
made movable and for focusing from an infinite distance to a short 
distance, the 3rd lens group G3 is moved to the object side. Here, the lens 
meets 0 . 3 (fW/&verbar; f l&verbar ; (0.6, 1 . 1 (f T/&verbar; f l&verbar ; (1.6, 

0.5 (f2/f3 (1.2, and 0 . 15 (D2W/f 3 ( 0 . 25 . Here, fl is the focal length of an 
i-th lens group, fW and fT are the focal lengths of the whole system at the 
wide-angle end and telephoto end, and D2W is the gap from the 2nd lens 
group G2 to the 3rd lens group G3 at the wide-angle end in focusing at 
infinity. 
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SUSffifD (mm ) . #l^yXc7)dia^*3lt&. S#f¥ 
Nfc £VT v^Wl* SrTIB*4 [Z^t. 

[0047] £5fc*4*t?)*l±BiaPBD0)fflfc: 
*J(tS/£AS ( f =6. 91mm) A^MiS* (f=17.27m 
m) KH&^TSBl. ^Rg2*Jj:r^RE3^)TBrSC(fEH«r* 

[0048] 
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N 


V 
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23.413 


2.00 


1.74330 


49.3 


2 


5.936 


2.49 






3 


11.059 


2.29 


1.80518 


25.5 


4 


15.241 


nl^l 






5 


WW 


1.00 






6 


5.914 


1.98 


1.69350 


53.2 


7 


-51.916 


0.15 






8 


33.038 


2.03 


1.59380 


61.4 


y 


-13.384 


0.29 






10 


-21.131 


0.70 


1.69894 


30.1 


11 


4.407 








12 


10.013 


2.12 


1.51823 


58.9 


13 


-50.945 


pJ^3 






14 


oo 


3.00 


1.51680 


64.2 


15 


oo 








=6.9 1~ 


17.27 , F NO = 


=3.21~4.69 , 


2 to =64.1 ~ 


26.4° 



[0049] 

WIDE TELE WIDE TELE 

pJ^I 17.55 2.18 17.55 2.18 

bJ^2 3.06 3.06 2.78 1.50 

nJ^3 2.00 9.85 2.28 11.41 

c o o 5 o j m.4cr>Tmzi±fmm& £x/mmm i o o 5 2 ] tis^6 tai. ±ie#«®^(^$ 

[00 5 1 ] i/c, *»6^X-A1^>X{±. mil^ ttSK 3, 4, 6, 8, 9CD#fficOR{I£ttA-f 

yXL, „ !21/yXL 2 . m3]s>XL 3 &J:lSm4 [005 3] 
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K 


A 4 


A 6 


A 8 


A l0 


i 


0.06012 


6. 58996X10"* 


-1.20277X10-7 


-1.95387X10^ 


1.71622 Xia 10 


3 


2.14424 


-4.99897X10* 


-2.89848 X10* 6 


1.47534X10^ 


5.65755 XlO ,a 


4 


-1.27497 


-5.00231 Xlfr 4 


2.84148X10 7 


-3.81961 XKT* 


-2.40974 X10' 10 


6 


-0.84213 


1.19717X10* 


4.29550 X10 7 


2.92038X10 8 


-9.66526X10" 


8 


-0.01455 


-3.76672X10^ 


-2.71478 X10' 7 


-9.73090X10 11 


-7.09190 xia 11 


9 


■2.80311 


1.3 1626 X10" 4 


- 1.94544 X10* 


-6.85132 X10' a 


-1.36020X10 10 



[0054] m3i±±Mzmnm2<7)x-jxuyx<7)fcft 

<0i3*>iba8<j*^J:5C, m&M2<?)X-J»\syXlz 

j: tin x-j>mt&0>±mzm -> t& jj&ir^me* 5 ^ $ 



I005 5]^fc. tfrSELfcfltffc* ( 1 ) ~ ( 7 ) l±± 
XffiB.ZtlX&'O. #*60ffit±Tifi*7fc*-t*n<ifc56 
ZtlX^Z. 

[0056] 

[3*7] 
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t±? -t/r- /r}| O 




U.od 


0.45 


&#5fc (2) 


1.48 


1.18 


(3) 


0.69 


0.92 


&#5fc (4) 


0.21 


0.19 


(5) 


1.81 


1.74 


fc#5S (6) 


16.9 


23.8 


(7) 


4.81 


6.29 



[0057] 3rfc. *fH8<03»X-AUvXi: LT(i 

6. 

[0 0 58] 

[0059] mi uyxmznisyxtiEuyx 

<7) 2 ftCT'fSfiSc; L, $ tj> izf& 1 U yX&b 31 2 P VXgf £ 
%ti?ti')?tc< b l> 1 o<o#8H£ttll§-$-.& uit. /h 

[0 0 6 0] ^ffcBflcOX-AUVXfi. ^T(D 

P vX»*^»^Tttfc ^*«fcr«fcJH« 



[006 1 ] §£>te, *«W03»X-AU^XK:J:ft 
M . iaLfc4-3«m ( 1 ) - ( 4 ) £<HJi.LT^ 

[0062] Clittcj: 0.2.5 fSULh«03gf&Jt*W« 

Loo, 7*-;$^ r^mc z m ■£> -z t j&fsrffi-c* 

0. tiT3E^&Ji«H*TW£«#*^«1MX (=« 
WSitx 2 ) cr>6feaTb'\^m%i>cob Loo, 
fcKfltfj 2: f6» L»6 3 PX-A u vX 

*&&Zb&T$2>. 

[Hi] *«BH^>iutJU!iR (mmm 1 1> ± vnssffi2 ) 
[02] ^jscaj i tra h v yxco&nmts i. x/mm.mz 
[033 ntfe^i 2(c«^u vx«oj£Aia*j x x/mmmz 



D, ~D, 

X 

1 

3 



pyx 

4 UVXBHPH (W^XJ?) 
&9 
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WIDE 




TELE 



I IL 



I I I 

Ga Gs 
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* ft « 1 



r<0w 




-0.2 02 

**«ft[mm] 
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*«RH(miTi) 
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Y-4.0M 



Y-4.0. 



-02 02 
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